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background: Dilated cardiomyopathy (DCM) inevitably afflicts patients with Duchenne muscular dystrophy (DMD). Understanding of the 
molecular pathophysiology of DCM in DMD has advanced, but correlation of these advances with clinical disease is lacking. We sought to identify 
echocardiographic changes that occur due to calcium dysregulation prior to development of overt DCM in patients with DMD.
Methods: We retrospectively examined 265 serial echocardiograms from 73 patients with confirmed DMD (ages 0 to 21). We measured fractional 
shortening (LVSF %), velocity of circumferential fiber shortening (VCFc), indexed left ventricular (LV) mass, and indexed left ventricular internal 
dimension in diastole (LVIDdi). For a portion of the analysis, patients were stratified by age group (0 to 5, 6 to 10, 11 to 15, and 16 to 21 years), 
and echocardiographic differences between the groups were analyzed with ANOVA and Student’s t-testing.
results: As a group, patients aged 11 to 15 years old displayed a decrease in LVIDdi (Z = -1.5) compared with 6 to 11 year olds (Z = -0.5, p < 
0.0007) and 0 to 5 year olds (Z = -0.1, p < 0.0001). On average, LVIDdi Z-score was reduced by 0.92 SD (95% CI 0.4 to 1.45) for 11 to 15 year olds 
versus 6 to 10 year olds. The effect was independent of LV mass, LVSF %, and VCFc. Tonic contraction (LVIDdi Z-score < -2) was observed in patients 
at a median age of 13 years (range 8 to 21, SD 3.63 years), and was not related to ventricular hypertrophy. In our cohort, no child developed overt 
ventricular dilation (LVIDdi Z-score > +2) prior to 16 years of age.
conclusions: Reduction in LV internal dimension during the second decade of life is a common finding in DMD patients and appears to be 
a result of tonic contraction of the LV during the early phase of DCM evolution, not due to ventricular hypertrophy. This phenomenon may be a 
clinical correlate of the “calcium hypothesis” of DMD physiology in which calcium efflux capacity is overwhelmed by ion leaks in the cell membrane, 
leading to cardiomyocyte dysfunction, apoptosis, and eventual overt DCM in patients with DMD. Echocardiographic identification of tonic ventricular 
contraction is thus a promising biomarker for early detection of cardiomyopathy in DMD.
